In January 2011, a Keystone Symposium on "Extracellular Matrix and Cardiovascular Remodeling" was held in Tahoe City, California. The purpose of this meeting was to focus on the general theme of extracellular matrix~ECM! roles in cardiovascular remodeling. The presentations and discussions stimulated by this meeting, which was attended by approximately 160 people, serve as the inspiration for this special section of Microscopy and Microanalysis.
cell-cell interactions mediate cardiac cell functions, including cytokine secretion~Bowers et al., 2012!.
How an altered ECM structure influences the mechanical function of the heart in the setting of heart failure was studied by the Leonard laboratory~Leonard et al., 2012!. They make the case that there is a need for new theoretical and experimental models to better understand how stresses acting on the ECM and resultant deformations link with altered cardiac mechanical function. Felder and colleagues established a neural network to analyze cytoskeletal images, demonstrated that their approach was 300 times faster than manual classification, and showed that the classification of image regions was both objective and accurate~Felder Derkacs et al., 2012!. This approach may help the cardiac ECM field develop high throughput imaging capabilities.
Another concept that was discussed at the meeting is that ECM is not only composed of collagen type I but is a complex interwoven mixture of several ECM components. The McCarthy lab discusses using the glomerular basement membrane as a model system to study the bioactivity of heparin sulfate glycosaminoglycans~McCarthy & Wassenhove-McCarthy, 2012!. They conclude from their results and recent literature that the role of heparin sulfate glycosaminoglycans in the glomerular capillary wall remain to be fully resolved, which underscores the need for studies on noncollagen ECM proteins. As more groups are exploring the ECM using systems biology approaches, model systems like this one will have growing importance.
In summary, we present here an overview of the cardiovascular ECM field. The set of articles included in this special section represent the field and highlight the challenges that remain. In addition to reading these articles for their information, our hope is that these articles point out directions that remain to be explored in future research, including topics listed in Table 1 .
